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(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain increase in 
electric power consumption and deterioration of display 
performance caused by voltage drop, and to secure high 
luminous efficiency. 

SOLUTION: In an organic EL element 1 with an organic 
luminescent layer containing an organic layer 30 
sandwiched between a transparent electrode 10 and a 
counter electrode 20, the electrode 10 is composed of a 
laminate laminated with at least either of a 
semiconductor thin film and an insulator thin film and a 
metal thin film, carrier densities for the semiconductor 
thin film and the insulator thin film are made less than 
1020 cm-3, their energy gap are made 2.7 eV or more 
and the semiconductor thin film or the insulator thin film 
is neighbored to the organic layer 30. Surface resistance 
of the transparent electrode 10 is reduced thereby, and 
high luminous efficiency is secured. 
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[t#S*Sfi#©S5ffl] 

[10*41] S^^ffii. C©5l^^®«:M(fi]-r^*f 

tcmmimtzmx. c©wt&BjJi#. ^m§&cttmz 
mea^sttw** J: o**as««M«. * + r&mfi 1 

2. 7eVJWJb-C*0. 

«««IIB«:|«»l,r«,>*C4*«F«4-J-*W«iH' h 

frfBjiB^m©©®ffitHfii«. o . 5 q/d~ i o Q/n 

S*?tOXJRT,, 

[ iii^ps 3 ] mm i * tcitn&m 2 ccets l- 

j.u$> ho;us >x^F-tc*$t>-c. 
B«I2^)1»S©^J¥«. 0. 5~3 0nm©&B4 3ft 
Tt»*C4£«F»4-r**fi8il'* hCUU 5 * •;;*>;* 
3*-?-. 

I1M8I4] i9#«3(ciet8L,fcW«xu*hn;us 

]WiB£Jg«lI©lgJS«. l~9nm<0EIi?ntl>5 
CtZftrntTZmfex-ls? Ha jus*?* 
[«WaS5 J --1*4091 1 611*11 4 S-COortifetc 
IBtRUcW&xU* HDJU5* »-fe>X^-f-{C*j(,»T'. 
iiSS£JSSKtt. Ag. Pd, Au. Cu, PtteJ:t)f 

ctizztsitt 5^«fc «3 istf ftfci»-rft*»a>6&s c 
[i#*3®6 } sa#Ji 1 3&>6§i*^5 gr©<,>-r ft#>«: 

IBt8L//cW«xU5' hPJUS* 5»*>*5RT-tCtet»T. 

flWEStlTTt»*C4*W«4r*««xU* hcOUS* 
?*>X5RT-„ 

[«*>S 7 3 ift*^ 6 (tlBig L- fcW&x u v y a ;u 3 
* ? *>* jR-f-(c*j<,»-c. 

5^©H-$*ft*><fc»Kj:9. fro, Ti. In. Sn, M 
g, Zn. A 1 feJrtXGa J:^ jMtfftfcl^Tftfr^r^W 
TiCitttiitifliiUf h DJU5 * ?*>*J& 

t §9*9 8 ] 19*5 6 * fcfjfii5fc>f 7 tamo tc^m 

d;us * vtyzfg^K.te^x. 
mUHm&mmit. Mg. Ca. Ba, Sr'. Li. N 
a. Kfe«fctfRb £93Wftfcl>rftfr£^W-f SSKb 



2) ISP 2000-48966 

2 

13jfr6 S C <h 4 1 -5 W«x u * h o ;U 5 * v * 

[f»^9] sftsJWSl *>6885|UB8 £-c©i»-rftfr«c 
IBSSOfcWfSxi^ |-n;U$* y*>XS?l*-K::tet,>-C. 

J: <3 C 4 *#m4T **r«gx u i» h D ;u s * 7 * > 

10 ^SRiF". 

tS9*9 1 0 ] m«g( 1 fr63fl;jai9*-c©i,>-rftfr 
KiBtS^fcWtgxu* hu;us*v*>xi£*«:tet,> 
r. 

ifi5B*fi»f*»K©IB««:, 0. l-3 0nm©81i3 
tlX i, c t £1#§St 4 r •& W&x u * h a JU 5 * * > 

[0 00 1] 

[&Hj©jg-rs8tfl5#iJ] MiH' hoju 

|6]«@4. ^K^m@teJ:?>*»fSjmS©Pacc^$ft 

/cw«^4?:fiix.. commmmv. mmmi^m 

[0 002] 

i nm&Wi ] mwi^Tt m l itmm e l jr-w* . a e 

Sgtt«:^ft^^©#g![5:WTSC 4^6l6*^i It 
30 ©fiJffl*siiB$ft-CC^„ WtSELSg^*. ^W44 

^«^fetW?rfflC^c:^tSEL^<ti:b^l,r. EPJjom 
E*^ma{CffiT$-&-2.C4^-C^-5i<!:4>tC. sM^bP 

[0 00 3] «tSE LS^«> jiS. *S±«CJBfiS$ft 
fiSi$ftrc>-2>. C©<t^%WtSEL^r«. ^© 

40 ttfig^isjis-a-s/ctow:. «^m©iW^«3t)ii©rdl 

HjmSte <fc CK^|fi)«iffi©PaK:«SB©W^)l*i^ 3 
ft5C4«c&&„ 

[0 004] C©J: J 5JftW^ELJg^«:oi»-C«. ®3t 

jgii/-r©*)jfflfcjis!)e>ftrc^*i. u&ft&om 
sfttri,^,, fiSEL^ii^fc^ggttt, mm 
50 *ieB-rs44kcc. cft^c^^fatcwts^®?:^ 



[0 005] W®E L&*=&8Jfi£ir SS^mScD 

<vtf4il/T«. — MtC. 1 TO (indium tin oxide) 
*iffll»e»il-Cl>5. b*^^C*5P>. I TO©BSfitntel 
0Q/O-2 0Q/Dt*4Ci^e>, fl5ffi*ffl©?rtSE 

^>*U 0 kQifi<©ffifc£GW-f c© 
/c». g^li7 A XD&tKK. «fc D mm$T#£ C . 83 

^£$c#*fr < <c-»-C*Jia£iSr©il*i*»flfeC. CfttcJ: 0 
Zl5i&>mm2tlX\<>& (WO97/46054). C 
[0 00 6] 

[&?8#&??fcG<fc'5£-!r*i£S] C©# 

o 3 - z n omtm* i to <#jm) smmtt®. 

AU0"c nT'ELLr****. C©#SSS*SS148tfb 

[0007] #IS9J©@ffJtt. «ffl*TCc«fcSiMMtfj 
©Jf *fc <fc C«tffttttt©ffiT*«ilW'r £ 4 4 4 4> tc . US 
L^^^^rSl^-CtSWtSE L*f*»«f4CtK 
*£„ 

[0 00 8] 

[iigi?:Mtft-r-5/c*©#e] *^hj«, ^Bj^gi, 

tlWi3h'Cl»4*«EL3R : T-"C*-9t:. * 

4. &IIiIJg4©MJltfcJ:9& , 3. ^PfMMMBJ:Cfi6 
**'J 7?&K#1 0"cm- , *»C*S«!: 
ifcKi*^-* + v71fi2. 7eV«±-f*0. C 

ti €><D¥*ttWR*s,t: o'*s»(*SK©^-rn*^wts«5 

HKBSg b"Ct»* c 4 Zft&t t *. 

[0009] *JB9iCC*!Ca-Cti. 
K£ fctt*&g«:?5IS 4 4 ©SJ1»«: «fc "3 «fiR 3 

*l-C(,>&©T\ *zg(*»)^^^^M©ffiffiln*^# 

<rfe. «ste©its^^il»K{cJ:^-cjg^SS^(*© 
ffi«tn£/hi*<-fSC4#-C#.2>a>6. «E»T«:J:* 
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^^©tt^teckO'*^^©^^^*!]^^?,. £ 
/c. ^®gtc£9jg^m®©ffiffiln*>M<«l*.*C 
4*iT* 5>©"C. JttStfJffitgfn©*)* <,>¥«St*»K-*>*& 

[0010] fbt. j§^ms©^^^sfci*ite^ 
(*«^* 5 WtS ! B5@K:KSort»-5)©'r. £Eiim®4*rt£ 
#s*n 4 ©ra«c*igf*?gi!$ /c«i»i»<*it)g*^aE-r * 
c4k/j:«3. ^mnmtm^mtm^m&^^t. 

io £ tc. ¥-mtmmi5 J: WKItftiVlft* . tt^igS* 
1 0"cm- J *iffi4 3ft»>ox*jMr'-*> vr/tfiZ. 

a. +t vriSS* 5 1 o JO cm- J bi±-c*-s 

4. W^®4K«$-&fcti^«:. Wt^JftcfeW-SSi 

e«si*^ffiL/-c^©jaj^®T-r^o je/c. 

f ^2. 7 eV*?H-C*^4 > WtS^®* 1 

[ooi i ] mWiE L&**&ft$m.K.mm?z>tcsbic 
20 w. minm<DWi&vmz o . 5 q/d- i o o Q/n 

©®H4-r-5C4*i!hF*L/< , 0. 5Q/D-1 

0Q/OD®B4 3*i-C<,>.5>C4rtsa&lA> < , -T&fc 

%. mm^^mt&tKB^o. 5Q/n*ss-c*s4. 

^JUSS©^* 5 *^ < teZtctbrnMrnv 1 0%tTF4 

#1 0Q/TJ£j6S;iS4, SWm®**ffl^{bl/fcli^ 

[0 0 1 2 ] feLBCtel^-C. &HW«©^/?W. 0. 5 
30 ~30nm©ffiH4S<irCi.6C4^{!?SL/<. 

*L/<«. 1~9 nm<DmWX$>&. -tUt>%. £JgW 

&<Dmm&o. bnmjmxu. m&B>w<cft&i;x+ 
mtm<Dm^Mm^^mcxm.K>mrtctf>i l ci,t. & 

mMf&titteVZ>'Zi&ft<Z>&'&&*: 5 0 %«±4^ h C 4 
aiJf^La***. Mi?* s 3 0 nm£M;i-5>4+#&:ftai§ 
tt^ffenfet^J^^^-S. ^S85I8©0II5?: 1 
-9 n m©®H iT5C 4 "C. mm&tnfr'bZ < 

40 [ooi3]-e-o-c. ^naf®«. As. Pd. Au. 
Cu. P tfcJrO'cnP.^^W^'S^Jr^jS^nfcO 
•fttfr*>6&£C4£#fl : £lA>. Cti6©^«. Jt 
S$x*i 10-'Qc m&LTX$>2>tclb. SBJ^S©ffi«in 

[0014] feLBcteOT. *jSi*»)SfcJ:0'tfi^tt« 

^^(D^-ririfrzm^xmf&zftx^zc tvmtL 
c©<fc^tcTti(3:. *ai(*®K^^»SK©+ * 

so K<b^. Sg{b«5fcJ:{>'-feu>{b^© ; 5^©^m^ 
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Ti. In. Sn, Mg, Zn, Al 
fc<fctfG a <fc *) jl«n/cl>m*>«:^WTi C t*W$ 
Lt,>. L-UWliL-'tB. ZnS. ZnSe, Z 

nSSe. Mg SS e3?*ptf 4C£#-C#4. £/c. 

M«CiAi»$K, ^(C, Mg. Ca. Ba. S 
r. Li. Na. K*i <fct>"R b «fc 0 jSBtt/cC>-m*>£ 

tooi5] hjlk*»i»t. sB^gtt. mmtftmm 
[oo l 6] -e-b-r. o. 1-3 

0nm©IIi3htt,>$Ci*iJf$ll>. -r&fc>*>. 
*glit£?iJ^©JlJ¥#i 0 . 1 n m*«r i . fiSIUSK: 

B^©ttt££#Sm?#ftC>fc^n#£D4. 

lxiO'V/c mJjl±Oi!5^E£EP}jnt-6'& 
g*i&4. C<Dtc&. mm&3 0 nm£M;i4£. H<ai 

[0017] 

fcJT. *#SBJ©J«&©ff*Jg£lliB 
KK-^rBMHT*. =WMU©W«E L*^ IB. 01 

ct^-r^stc. aiwsfis 1 0 -t . c©jgHjm€5i o«c*f 30 
firrs*ih8j«S2 0 1. mimw&m 1 o&jro'fcran 

®2 0 (D|R|iCftf$3 3 0 <h£<f */c&©T 

*»>. «®ftJI3 0B. w«^*m^w-r-5W«» 

3tli*^-r»«SnTC»€). ffllEL^lB. 3L& 
»iLr©S«2±tcSWSei 0*>6«K:lSJBStt. 

*#^Kf&©»A*i*±-r4fc«>©£fitJf-e 

j§ffl-C&4„ 40 
[0018] felT. W«E LJR**«J5W 

( 1 ) jg"HH© (WS) 

39i8&«. ^iife «ttf*eiis(*f5ig©4>fc < t i> 

u»fti*-*i. &JS«K£©litJIf*J:9&4. 
©W«E LJIWC*iV»Ttt. SWSg*»RS-r-5fSSI© 

£CPJM»fl4Httx. * * y rrSS* 5 1 0 ' • c nr ' *»t? 

*SiitKJ^f-ft7 7'*i2. 7eV«±©{> 50 



©£3ttTl»4. C©J:9tttRJB*l&€6oa91ttfi© 
B&tiK*. 0. 5Q/D-1 0Q/D©8SHi$nrc> 

[00 19] (A) 

99Jttfi©fittfttf# 1 0 0 Q/DHflt Jfi^cio-C 
B. 10k Q/Oa±4tt 0 . ?fi©m^I*^# < ftfcfc 

a9J*S©9ffiintf&/M <T4/c«>. UttffjMltt. M 
gtn<B£0. 5 Q/CKl 0 0 Q/n©35H. W*L/< 
B. 0. 5 Q/D~ 1 0Q/D©ffiBiT-5/<i8!){C#)S 

^ra#©i§ai^£K<-r 4 /<:«>. jumtcKs 

0«teLhi-r*fc«>«:. Wc. &K©jOMR«;8i>S. 
[0 0 2 0] C©«fc5&#JgaWSI©BSISB. 0. 5nm 
~3 0nm©Kii1-4CiW*K. <fc0W*b< 
B. 1 nm~9 nmOHt*4„ &J5S&B. iSlsSl/ 
faPIMtt«:^f£-r4 C lt-o 

<fct». Tftfc^. £IS?BK©|jgJS£. 0. 5nm~3n 

tt4i«£#£>4#. gMWHtf^Sfttt^-C-occK 
#ori»*ifc««tt«W.«"CSS. &jssfli£tiif£-r4 

IS. Ch6«rd*rr*^*9«r»ffl-C*4. AftWtc 
B, Ag. Pd, Au. Cu, PtiiMcn^iM 

* L/ < . fflitK. Auln. AgPb. PdAg. Pd 
A g S b &&mtf 4 C <b*i"C* -5. 

[0021] (b> mmtomm 

cm-'-lO-'cm-'CllrMiiR x*Jt"F 
-+>-?y*52. 7 e V~9 e V©jBH©fe©4ffll> 

ft. HHtftteJ:^ u^bftJ; ") 64 t>o*i»S K , 

^ptc. Ti. In. Sn, Mg. Zn. Al. GaOl> 
m^«rStffc©3&J|fiFSUt^ JUmtCI*. TiO,. 
In.O,, SnO,. MgO. ZnO. In 2 0 3 -Zn 
O. Ga 2 0 } . liiiO.-Al.O,, In,0,-TiO 
2 . SnO.-TiO,, In.O.-SnO.. ZnS. Z 
nSe. ZnSSe. MgSSefWSCiOT* 
4. ccr. &m*mWCU: % In,0,-Sn0,9© 

*s 1 0 • 0 c m" * feLh-C* K) . *«W©«im4«»r# % 

s*s*4. ^i*»ig©+ 1 Tiss^(s< -rzxmt 

LtB. BRB»KO,tC»r&Sn©«*il>a<*tt. 
Sn(C*rrSO,©*fe3K-i-4*ffi. ffiRfrSa-Cff 
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[0022] (otm&mm 

0 1 • c m- 1 ©©HC* iitfctexW-ft-; 
2. 7 e V&.±<Db<D%mi<>2>. c<DJ;^«:x^;i/^- 
*>-^*i2. 7 e VW±<D*6i^{*«rfflC»n«. WtS^ 

@©aiiat*s§#&r£-r scittfti*. c <otm»ftmv 

». m^aA^MWKl-rS/cJfeK:. MJS£0. 1-30 
nmirSCiASftf* 0< . «fcOW*L/<«. 0. 3- 
lOnmTft'), SKJfSKB, 0. 5~5nm-C* 10 
Z. C<D£'jrj:imWm&£LXlZ. Me. Ca. B 
a. Sr, Li. Na, KfcJrO'Rb £K>mittitc^T 

tifrt^m? zmv&i s tcimitm<mfr 6ft* &©* 
r«. ttft«b*fsi<<. mwmK.it. Li 

F. BaF„ CaF„ MgF„ NaFfA5*5, 
[002 3] (D) S^m@CD)lt8R£ 

Emm&<Db<D. 0@fcLt©k©^£WSt<!:#-C# 
C©5*i. jg?II1I©#=JI«}j£©J©£. ^rtS^IUffi 

s. 

<3)^ag{*^)l/^fi(S/J&^»^M 30 
[0 024] ( 2 ) S« 

^ss©ss«. e^i-rswtSEL^©ffi^fc 
i&dt si:j§!R-rn«<fc < . wts^cH©^ ( e l 

%) K*tL-Ci«i,>j§j&t£ («Wa8 0%feLh©aii^) * 
WT£1&g*>£&£«>©£JBC>£C£*i#$Ll,>o C© 

<fc 5 feawstsi lt w. r;u* >; #7x^7^* y 

-c#. tfyx^i/^f-u?* u- k tfy*- 
#*-K ;J<y x-f;ux;u*>. #yx-7\iUx-7 v 

;^h>. #w ?itv~)i. i^<'J7? | ;^-^. Jttu 

7Ptl/>. tf'jx^H^. feWMU7^, 7 

[0 025] aBJ»}JI§*>6ft£S«£ffll>*i«£. 
EL^^©&&^*»©&A£KS±T£/c«>K:. 
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y>7x^AK<b®i^«:j:»)Jg0rc#. I&J?5~2 0 
0nmSS:«:fiSKrn«J:C». c©<fc5ftRSS14*8«git 

<fc<. C©*S. KSffitetS&fMfcKtt. SQHttSfflO 
[0026] ( 3 ) W&BlJB 

*EL*?OMR-?Hi«iSib-C». «*.«. ss±©a® 

©pis <aw«s) /wtsffeftn/etss (»isj*e) 
m <*tiai**> 

AJf /Rf&@ (*tftltt&) 

±ia©© * -c ?'©*r« e l «. mmftyem&mm 

^BtCffl^L. ©r{*. iE?L&A»ffccfcO f «&&#;Jl# 

HfeiO'S^aAJi^W^IBtCffi^-r*. 
[0 02 7] (A) W^T&l 

J:CX/*fcWiEfLaEAt«4t©iS^^. ^Sig^t 
L < «W«^*f^ ; &^ftS{S1*/cig^W?4^CC J; *) B 
f&LXi>J:^. ( a ) mra©?iAm 

«e. mRttumic. {©s^otiiEfLaAB* 1 

e.iE^L^aA-rSCidS-C^.Siifetc. Rmtc»«* 

^AJS^emT-^aA-r-sctA^-c^-s^. <b) 
©Tj-c^ttstis^sfe. (c) %fttttt. -r^^. « 

lf-S«tl. ©3*3©««*fittt4-5fc©r*htfJ:l>. 
CCt. W^3feWf4*«. cn^>© (a) ~.(c) ©S 
«!!©•?■ ti^ntCoo-c+^ftttfie^Wti: fcoc t tt& 
ri/fc£«S-CBtt<. m«. jETLOSEAHiiilttJWB-T- 

[0 02 8]*«»3e*miO-C«. «Atf. 'OV* 

;b«3f©«3fetees»J, **tf*-otf>jRfl.£ii.. 12 

-7^D-s'J/>, 1. 4-^i^-l, 3-^* 
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. 1, 1. 4, 4-7- Y=jv jc-jU-.I , Z-V 

mm#. i/*o^>$yi>g|Stt, traota-ji-si 
jg{*. **y^Ts>^iS<*. f-^y >js{b^. sks 

&Ba-&$8W09 0/ 1 3 1 4 8-$>Appl .Phys.Lett. ,vol 
58 ,18 .P1982CL991) &Ct2i£ 3 *a"Ct»2> «t "5 friU^T-fb^ 

^SS^^y?^ Xb^tfc. Ti2-fl9:5£ ( I ) 
[0029] 

[fbl] (R-Q) , -A 1 -O-L "(I) 10 

(5£f. LB. 7x-;Ug|5»*^-C%-S^^!6~2 

4©^{b*^^L. O-UtV 

U QBg»8-+y'J^7- HSGH^SIU RBT 

[0 03 0] T*Sn^t^Df4ffll,>4Ci*i-C* 

-s 0 -ewffi. ±j£o/c*c«g2£fctm**x hiu sis 
•9 y >&mmmzttx t- tmm<Dmie&f&* v-vl 20 

feCD^fe (#&&feB F-'O KDSSCCio-T^/iS) 
4J»WC»4Ci*«t*4. C©J:3ft{b^3<Dlvtf4 

itte©Wtt#fefct**4 1/<B. 4, 

4" -tr* (2. 2 - W x.Z->V>¥~)V) 

ASptf^n, mffe{b^<DW4r*S F-'OhOJU* 

*?£L-<B. N. N-y7*-;UT5^tT7a: 30 

^;U-c>-fe*>) -£4. 4' -fcTX [2- [4- (N, N 

[0031] ±miytcm&&ytmii:m^xm®8atm 

£. LB^©&ft©;fri££;gffl-r&C<t 

©w+{b^*^jt«$nr^BS;3n/c*^. 40 

n - h S^tc J: «3a?Jg{bTSc<hK:j: *SB%^ 
II £^1$? -CSS. COJ^Kt-Cff^Sft* 

W®#S*ii©JgJ?Koi>TB^KSi«Bft< . ttfttcic, 
OrSSjglRT-SCiAir^-S^. If5nm~5/im 50 
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[0032] (B) IE?UiAJi 

IE?li£All©1*l4 (iE?U£At**4) B. iE?L©£Attg(; 

t,^im-?©©Mte£WLrc»£fc©r&nB«t< . wz. 
&®m.w i o-' cm' /v • s (mw^si 0" -10 

• V/cm) 6Lh-C*.5*>«Da*»*Lt». IE?l& 
[0033] £k#fflt bT«. h >) T * 

*-yyr'/-JU8§iSf*. -f s ^/-ju^sh*. #yyy 

F 5 X*^>gH8#. i^if>i&g(*. 

* y > . r - y >sft*^<*. igmttii;^* y =* 
■7- «$tc?-*7*>*';=f^-) . 4**7 < >j xte 

5»»»H«r s Xb^fo. x^y;UT5Xb£ 

>f , ;f , ^>M**. pS-Si^pS-SiCf© 
5>{b^*fc«x^y;t,r s>{b^*fflc^ci*i 
[003 4] iE?LaA)B«. ±^L,fc«f4<D-SS/c« 

fct *^ e. >i -q r «t 

t». SB^J»©iE?LaAJi4^^2>ii^. WWWtB 

Ci*ir#.S. C©<fc-5^ciE?L^ill®=&#tfiE?Li£A)l 
B. B!)£EL/ciE?Li£AW?4«r. ^ 

o^b-r-sct-c^rirs. iE?LaA@^{*ii/r 

[003 5] (C) ^F-&AJ1 
m^-aAJl©^ («T. m-?-aAWf4tC^) tt. Mt 
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(|&@A5£-jj£#©iil£K:«:&>h©*>©) tctbbt:/h3t» 

A#<.><tc*>tt. ^ctcASfc^faAPisanKE-r * 

ctlcft^rc^WgO C ©*:«>. ^^4£At**4 

©H^fa;*Jtt. |g&©{±IOTB£fc£t>ttW«^1***© 

[0036 ] m^aA*m©JM*0S<i: bXit. -hng 10 
{$. ^7*U>^y b>3?©j®j&K^ 
BS5 9 — 1 9 4 3 9 3^«tC*$t>TWt5^)l©«*4 

iL-rgiTSStir^-s-iicDm^fSi^t^. **-y 
yr-/- ;H9©I8«M^£ * u * r v 

-;ugfiS&, ^K3i«<tUTft6*-iTt,>**.'*-yy 

s>-s i ^ni-s i cmommm'mifim^htx 
[0037] m*iz.\mi*> ±m^tcmn<o-mtMt 

i». c©<i:5&m^£AJitt. mmLtcm*&A$m 

-C££. m^-aA)lcDlgJlH > ^KWSh^l'* 5 , i! 
^TtJ, 5 n m~5 n mt*?i. 
[003 8 ] (4) *t[SlH@ (&©) 

^4ev«T)M nme^ttft^. 

>>r>A. <)9-tJA, ■7>/*is02±tm.t<»<£r&&tc\XU 

y;US-^A. Al/Al.O,. 40 

ffiWftxmW81R*Jmx$> 0 . -e©Egtnli. #5Q/ 
£?-*#*»&©*** 3 tt. 4 e VCCKS^Sn^fcCD-C 
[003 9 3 V.mm\s1c£ 5tt. SIS^S. 



[0040] ( 5 ) M±M 

-rs^? v >iey^aeu 

#VJ?-)iJ5i>v u- K # y s K . # y a. y 
t. ^y-r h77Woifu>, #y ?dd h y^ju 

$0. 1 ««T©l»ai*»ll. In. Sn. Pb. A 
u. Cu. As. Al, Ti. Ni5?©^. MgO. 
S i O. SiO,, Al.O,. GeO. N i O. Ca 
O. BaO. Fe.O,, Y,O a . T i 0,3?©£JiiK{t 
MgFj, LiF. A 1 F j . CaF,f©il7y 
it®. yiV^U7)Vtfy. 7Jt-^OT5 >. 

-7;u^a^';x-^;u^©?g«-7 ? SWttfcJRfcJ^S 

[0041] mitm'DBfS.ic&tciXte. Ammmm. 
e {^8if^->-) a, *7x*--f*>f-A 
^as-r*>7*u-f-^ >^a) . ststt^^' v * y 

^X^CVDS. U-1f-CVDffi. &cv 
DS. *'XV-XCVDS^ffll[3Sffl-r^C<b*i-Ct 

•5. it±@©«*4<tLr. WW? vXftK3R4>.- 

•iffcfe©*fflt» g&iKJISJiSStvtt,***? 
lELff (gttcgij©i?±@*s*^r^i:l<») ©^ffii] 
tC. ^Wt^EL^£©P^(cSRS*Jf5)a;l/00. 

fc« ±s © *?ttt u -c«±@ * ff*fi£-r ^ c £ am s 
/«c-5t©*iSf®(cfflt,^n-2> 0 ^v^yttSrffifrr s 
/c^racc. s^^**(»^SH?ria©asii©)i*sw^ 

[0042] 

[306«] C^JSW 1 3 #306W 1 ©WtS E «. 
t£t>*>. m$ 1 mm©*7^Ig (25mmx75m 

m) ±tc. tmtmmt uxms son m ©T i o,m 
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*) #am<p-cis**;*-t*\ t©f£. uv t* 

[004 3] gfe^UitT i O^ttS©®^^ 

A?5 1 0 nm©^S£fr£<fc 5 * 'J 

SOnrnW^ittSJc^K^-y^y^U :Uf© 10 
T i CWKCAgg^^lz/cHiacSBtt^ 
Siilfc. &te. T i 0,BIE?lfiigtt£:ftr£jg9J 
&<>©-c&-2>. 

[0 04 4] T i O t (D^^y 5 'J > 7lCibtcr>Xte, 

(Kgltf*) ©f*?glt#2. 0 £&S<fc*>K:iSAOA:. 

lO-'Pa. fflM5 0W. RFISM13. 56M 
Hz. *V-KEnJni^E?r4 0 OViLfc. 20 

[0045)il>T. T i O.HKC, W&lfeft/Iib 
T. 1g^iai*te©W«£lt^5-C<& * 8 - 1 F D * * > 
9>A 1 tatfc ( A 1 q£f{*) 6 Onm 

©Jl^Ki^lfLfc. f Ot, c©W&#&&e©±K:. ** 
ft^®<t L-T. A 1 : L i ^£«ctntin&K: J: 0 2 0 0 
nmOfSKlilfc. *Xtt0l 1 fti. C©2t(6j1tg 
iiliU **Jg«f!ll©W^EL^^f#fc 0 

[0 04 6] *XM.M2<!>*MEL3R? 
tt. 85ffiSI«StN 1 ©WtSE L*T-©*3W«M* Z n S 
emtbtci>(D-C$>2>„ Uis. ZnSett, 30 

JWttWctt. StS±K:ZnSe£3£ei/. COZnSe 

ZnSe*j&tUc„ C©££. j§9i1ifii*tSJj£-r*& 
H©|gJI«. SffiPI*><E>ZnS e/Ag/Zn S e©Jl 
&C30nm. 1 Onm. 20nmil/:. 
[0 04 7 ] CHJSPI3 J *HSSt«3r«. mifiHifiCT 40 
ltcfc^T. f«(*iliUMftT*5In-Zn 

OtWffiEL^iffc. fcte. 1 n-Zn-Mgr-O 

«. iE?Leasi4?:wr^s^ncfc©-cS)S. 

*«±K 1 n-Zn-M*-Ot*><»*!;>f l/C, 
COEhKAgI (£JSi?SJg) £S«JgU C©AgJg± 
tCflO'I n-Zn-Mg-Ot^^-^^i'fSCi 

•CB. I n. Z n*J<fcO'MgCC>PtTS 1 n©/gH=-S&b£ 

0. 57~0. 6 0©»il/fc. ttc. In. Zn 50 
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4i<fcOMgK:*tf SMgWM^ttfcO. 1-0. 2 3 
©KlrttUfc. •€-©ffe©*^?5";>y&m;t:. ssss 

[0 04 8] CjUi&0J4J ^«iSW4-C«. MlEIUfiCT 
l Kfci^-t. ^ai^SlSi ur^k^-c*?. In-Zn 
- y b - oigfcSUB Gfctmtt. frte^SSW 1 ilSJtiK: 
G-CWtSEL^£?#fc„ &*s. In-Zn-Yb-O 

«. iE?Le^tt*w-r^s^^^©r*^„ tfcfc*.. 

miBJUfiPIltCfc^r. mW±tC\ n-Zn-Yb-O 

^/■i^'j^yi/t, c©k±ccak^ (&mmm) 

Zmmu. C©Ag^±(C|?Uf I n-Zn-Yb-O* 

«©4^ttiKR&*-ft*t.Hit(sft:. ? * y > ytc 

*fco"C«. In. ZnteJ;OTbK*fT5In©I^ 
$fctb£0. 5 7~0. 6 0©©Hl*J<t gfc. I 
n. ZniJ^^Yb^-TSYbWH^tb^O. 1- 
0 . 2 3 ©ffifflrt £ L-fc. ^-©flfe©* ^ > 

[0 04 9] C*6S^15j ^«JfiF!l5-C«. fj|e^5gp| 
iKtei>t, -Ji©*ig(*«lgKft*TiteifiS&i«|g£S 

C*ie>©il&»<*?f)g£. 7 ^MTC&SMgF, 
m€i?r A u £ bfcC iWB, ffiaHiSPlI 1 i|S]«lK: b 

r. ifltcMgF.^A'^ y>^o-c. c©^Ji 

(CAgM (£JliiWg> ^rSUJiL'. C©Agl±(CSyM 
gF,4X^7i"J>^-r5CitCi»). j§^€E£1« 
^•r^-ll©^^!!^-?-*!^^®^^, 3IB^@ 

^fiR-r5S^©Mii«. iwi^eMgFyAg/ 

MgF 2 ©HB«:. 50nm. lOnm, 5nmit//c„ 
«t»-C. MgF,)S±{CW^^3fe© (A UR) 
L/fcf^. C©W«^*©±«:Au5r^.#b-CPifiitL 

[0050] cni§^6 3 xmmm -cb, BiriBi^jfiW 

5k:*j^t. -Jg©JS*i»jSJ8£. 7 ^t^)T*iL i 

i incite OrWtSE LS-?=&?f fco 
[005 1 ] CWtSE LS^-©i¥ffiJ Mfe*iS^4 1 ~ 4 
rft^ftfcWSELtfl^Bco^-C. *a«*WBI©'<> F 
^ + ,^x*imr-. JttSta. ^T-©^:^ 
^fcJcO'^^^^ifffibfc. B5I2SSS5P45. 6 

■Cf#6n/c^ftaEL^^COC»rB. Jffii^^fil)S©^'> 

[0052]'<> F+> f ^x*^*-©^**. 

ft i - 4 tc ^ » r« . *j»(*»js%«Rsr s ait ttttti » 
■tti-enaisi/. s^^^ h;b©©iR«g©jgs«:ta^-r 
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^At«B», Xmmr, STttBifr, SEM (t§T§SS& 



1$ifj2000-48 966 
16 

0 0 c d/m'-C&O. 0. 90 lm/wr 

[005 3].. . ; ; 
[*1 1 ; ' ^ 





















(Q/cm) 


(WW) 








(eV) 










T i O, 


3.0 


1X10 2 


1.3 


600 




Z n S e 


2.8 


1x10 3 


1.2 


1000 




In-Zn-Mg-0 


3.0 


2X10 


1.0 


950 




In-Zn-Yb-0 


3.1 


3X10' 1 


1.1 


800 




M g F , 


4.0JjLt 




0.4 


300 




i L i F 


4.0 Ll± 




1.1 


360 



[00 5 4] ii .to. mmwi^eo&mmELm* * 

*+';rjggl 0 J °cm-'*?SCDlvt*4J:f3^»5. F 
7 e VJiLfCfc-Sfc*. S*^-CS5^*^^*5f#P>n 20 
[0055] 

^H($icj;»3jgH^m®^fiS;3nrc^©-c. zgnti© 



*>e>. wtsi^e-r©?«**E§±t?^ z>. *lt. 

(*MR*s J; tfiteiitttfflBtt . * + 'J T iSSAU 0 * 0 c m 

im i ] *^©-nss^s§?r^-rs. 

[^©SJHJ] 

1 WISE L^T- 

2 ««t 

1 0 gBJI^i 

2 o 
30 



[SI] 




